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(54) RADIO COMMUNICATION DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To miniaturize the device, to make it light 
and also to improve receiving wait time by switching oscillation 
frequencies of both or either of an RF band synthesizer and an IF band 
synthesizer at the time of sending and receiving in each used band. 
SOLUTION: A signal that is outputted from a mixer is used as a sending 
carrier at the time of sending, and an output from an RF synthesizer 12 is 
used as a 1st local signal for receiving and an output from an IF band 
synthesizer 8 is used as a 2nd local signal for receiving at the time of 
receiving. Also, an oscillation frequency of both or either the synthesizers 
12 and 8 are switched at the time of sending and receiving in each used 
band. Thus, it is possible to send and receive in two bands with only two 
synthesizers by switching the oscillation frequencies of both the 
synthesizers 8 and 12 at the time of sending and receiving in both bands. 
Then, it is possible to use two frequency bands with a simple 
configuration and to improve receiving wait time. 
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4. 9 5 M H z i;tSs£ b, mWMim 6 fB«s©»§bii« 
[0 0 18] *^©^%ft#«8|B«©^Bg(i, ±fB 

■r^T©if*ii^sM-i3ifS^«T-©^{i^t^ai*i 

-tr-y--<if©^^fi_EXk (k=l, 2) ©M/Nfgii&SJS 
^ (N, MttlJil±©^T-N = M= , §«B# 

{3 mff3 1 F ^> >-b-y--f If mt) Cf^fc D aaf*!©*^^ 
il©N/Mf^&«^, lalllf ttiJia I F If S 

^Nftf^WBi: u Hifs^cttirifa if^> >-feu--f tf s» 
ttvmt b, iBiBttmjiasipfi-f-?®^^ < tuiaN/M^ 

F^>-fe-tf-f1f©ll^BI^^M/N{ST-feS^, § 

mmizm&mm^<DK/M{g%iit%mm 2 ^i^-h b 
Tffl^, miFisy^vjy ! *%mmizftmmwi£-r 

So 

[0019] *&w®o%m$.m9mm<D%iw& s mm 
m&m 8 ia«4©^^iifssa©^art t & s^st©^^ 

«^-?i©^SJl^itfref # 12 9. 6 MH z ©M/Nfg 

(N, M(ilJil±©S»T-N=M= lJil^) ©©^t, 
Sg 1 ©^^5V^ 2 ©^©S«B#^, Hula I F ^> >-fe 

-y- if tu^t«;fc t) mmmmm^m<DN/M{m^m 

fgB#t(ifuta I F i/V-feif -f if SttflafflBfc b, n^ic 
Hutaa*«-9jlS^I^ < lU!BN/MflS«*^j«-j-4«||i* 

[0020] ttmvo *>m #m 1 0 iaiffi©^B^(i, in 



• 
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en #m 8 i&mommMmgiWvm&ft sffit©* 

W?*©«ffiffla»ftf ref # 8 9. 6 M H z OM/Nfg 

(N, MttlW±©S»TfN = M=HU^) ©»££, 
ft 1 <OflW*RV» 2 ©?^©S«Bf £, 1513 IFS/>-tr 

WBtfcttflMB I F -»-tr1M tf SttflaRJBfc U lipft' 

[0021] *mm<D5-iz>m#m 1 1 mm<D&w&. ± 
ia-i-^T©it*9it:«*««s««am"co 2 *;»*©££ 

ffefi_RXl, fi_RX2, fi.TXl, fi_TX2©5*>, 
* 1 oJW±©fflSdR#, flb©HtSaRt» b < (±^©iSGI© 
JS*dR©K/Lffif (K, Lttm±©SHR"CK = L=l 
eiflO ©«<*£®l£ft, frotMBK/LffiFCWfcSiifc 

»iHR*»B-r*»*ttx «na 1 f ^>-btf tr *h« 
©*sflh©«««K:i9seu HuiaiF>»-b-y-'fifm* 
jssaR©L/Kf^*ffl^«£fcfcw«i:-rs. ±s&© 

MRU IFS/>-btJ--f1fHJ*©L/KfflP»Eft^SC: 

htiD, R2/>HrtMtfrt©vco©*j«siiMMb"e 

[0 0 2 2] #SBHIl©-3 feMI&QI 1 2 f3*c©|gB.J§y:, tt 
[0 0 2 3] *f5W©'? ^»*ia 1 3 13*©»l»B\ ft 

1 <Dmm^wa>mmmmmi3& 94o~948mh 

z, ^JSft&Mltt£tf8 1 0-8 1 8MHz, ft2©jl 

mmmmmmmmtt 925-940MHZ, g 

mmW&W*S 7 0-8 8 5MHzT*&£2o©JS& 

wmmmm.^^x, ft 1 1 fjs««* 128. 9 m 

Hz, ft2 IFfl88R&l 0 0kHz, IFfJ'VW 
-f If ©»«««»£» 1 ©fflSSHWftffiflilS* J:V» 2 
©JS*»^ffiflil$©SflH$C 12 8. 8MH z, ft 1 
©iB«aSS»«ffiflil«©SlfllRrC; 129. 45MHz, ft 
2©J*fflHWWMi^Sll«*C 18 3. 9MH z, R 

f m*sy*&4 if ©*jww»*ji 1 ammsmM&m 

B#©3l£fiB#K 6 8 1 . 1~689. 1MHz, ft 2© 
««a»flW*ffifflfif0»«««? IC V 4 1 . 1-7 5 6. 1 
MHz bW>fe b, ft 1 ©HR*©SllRf IC BfJlB I F 5/>-fe 
1M if ttl*© 2«g«i:ffiiH3R F 5/>-felMifaMjfcfc 

fr_RXl=RXl+IFl (Upper) or RX1-IF1 
fr_RX2=RX2+IFl (Upper) or RX1-IF1 
Sffl«FlF'»-fe1f>f"!f8©ffl«R (fi_rx) tt 
I&IFJB88R (IF1) hft2 IFjaSSR (IF2) &&£tl 

fi_RX=IFl+IF2 (Upper) or IF1-IF2 
m-isXr- &X'&tl&>*> hvi^ 7 -f 4 ©H 

^*><b, ifi, iF2tts«ja«aRCH«a < -^caan 



1 2 CfB«©Mil»«iSg£ jgffl-TS - £ 
[0 0 2 4] *fM§©-5 %W«B 1 4|3«©S&BJ3tt, If 

*ii 1 1 2tzffl®<DmmMmmnK.&^ 

T, tutBK, L^K^L©H^tra^-r§^i:^1^ci: 

[0025] *»i§©-5 ^st 1 5 fzmvmm, m 

1 ©JBiSEScfl^^ffiSKIIfa* 1 940~948MH 
z, SffH-m^^8 1 0-8 1 8MHz, ft2©/10 

mtmw&mmmmwtfi 925~94omh z , § 

flJHWSHIWtf 8 7 0-8 8 5 MH z T-feS 2 o©Jl$ 

MHCHttC^Ts ft 1 I FJD$« 12 8. 9M 
Hz, ft2 IFfflBBRSl 0 0kHz, I F?^>>feif 

irnmmmtiitm 1 ©««a»»«flsffli^*«tww 2 

ffl««aSWW*filfflfir©5Wi«rt: 257. 6MHz, ft 1 
©««dR?lH*flMiRf©aSmC 258. 9MHz,ft2 

(Dmmm^m^tDmmm^ 183. 9mh z , rf 
w&mmmti&m 1 ©)a*8Hw«$yaii# 

©i£Sf§ «rt 6 8 1 . 1-6 8 9. 1MHz, ft2©Jl 

«aswtw«fiMi«KDai5ai«f 1 741. 1-756. 1 m 

H z b, ffi?$J*©3fil3lC8 IF-> >-feif -f vmtKD 

2 2«»S^fc btffiffl b, M&H 1 

1 * fcttif $m 1 2 £i5jB©feM§aftgtit£aui-f s ci 

£Z&m£-?2>o 

[0026] ^.%m<Do%m^mi 6i3«©^s^ii, it 
am 1 1 75S» *r« 1 5 \z.tm<DmmmiWz&^ 

T, mJ§3L/K{^tsl!iS* s ^JllIelES^^tf»^, IS#J«@ 
g&^PLL • I CirrtJ»bfc^i:«:#^ci:-ri.o 
[0 0 2 7] 

[»w©iaK©ji5ffl] 

<mmm i>mi &.*&w<z>m&m. 1 * 2 

o©SB«0K!l8*^bfct>©t?**. JiTF, 0® 
©KlSffl+T?, K*«fcRIUiM^©t)©ttRll>*^2:t- 

[0028] ^.masMmx'H. §:mm^t5^xRF^> 

■bU-^-tf 1 2©a****0**5Hl«lS«fi^C** 
©T\ RffWDSifl«R (RX1, EX2) fcJBl IF^^ 
m. (IF1) ^*Si:W^©Sfii^©RF>»-feif'f 
If 1 2<Dmmt (fr_EXl, fr_RX2) «±, tiT©«tdt, 
Up p e rD-A;i/i:LowerD-A;nD2I!)l:% 

So 

(Lower) 

(Lower) (1) 

{£, (1) SCfcRI«tW-F©2aDC*5. 

(Lower) (2) 

*©T?*H*1, flf«2CH««e< IF>>>-b-tr>f1f8© 
gflm«««tt-SE (fi.RX) fc«t*. 
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[0029]^-^ ^mzx^xm^>^v-4V8, 
1 2<D?mfflmiz (i) > (2) sctj6bfeH«aRt:» 

j£U RF'»-b-y--f1f 1 2CDtH*ft58«JBlD-* 

fi_TXl=TXl-fr_TXl or frTXl-TXU 
£C1T\ RF'»-fe-!Mtf 1 2 Si5ISfif«I«l^3&V^ 
"T 5 £: I F S/>-fe1f •< If 8 ©j£ftl$%£J3^fcmTC: 

fi_TXl=TXl-fr_RXl or frjtXl-TXU 

®.-?x, mm^-mw^^x (3) , (4) ssirjfob 

[oo3i] uLtomn, n^m<om^mxn-»^ 
-r-tP8. 1 2<DmmmmL*. (i) (4) sect* 

■oTSJffc* ^>-b-y--ftf2{i©*Ts 2*H£ 
T-©j£§«#nJt&i:ftSo 

[ 0 0 3 2 J $ b fc, SflWffcttf 5/7 h 5. ^r-y-ttiMP 
±H^ft<ft3©T% 3aMHDtt*#J»®*9S:j:tjT, 

[0 0 3 3] ±IB*«6^<iCD2/^5 1 At*5^S, 
^SfiJH^©*^WIS;^ l J402 > H3ftfl|V^, SI 
TCKBfS. H2*J:Wia3*K:, IF1, I F 2 
bt, PDC (Personal Digital C 
ellular) WfAt-l^^i7-41 3 0M 
Hz (IF1K 455kHz (IF2) *JBWt:fe 
•3, E|2fcfcL owe rU— £;K 03l±UpperO- 
iui/om-grX'tb 5. dO^Jt-JiR F i/>-feif>f if ©sag 

[0 0 3 4] #$BtBC«tna> IB 1 I FJ18i£gt ( I F 
1 ) 1ZX D RFi/ tf 1 2 ©g{§B#3Mlil£gtA s 
ra»C»2 IFffl«flR (IF 2) CtDIF 

~> >-trif^ if 8 ©sit R»BiimBfc#ft£3n« 

RtHSfcBu lr»-lr!Mtf8, 1 2©S«li#©J5«» 
fcaiHSTRF^-feiMif 1 2©%&Jittft&i2J&*. 

fr =fcomp*Nr=fref*Nr/Rr f i 
SC (5) T\ f compii#ffltfctSUl&& (=f ref/R) 
T\ Nr, RrttRFi/V-feifd'if 1 2©ffii©Ji]&$t 

{gT\ Ni % Ritt, IF'>>-fe-y--ftf8©7'D^V 
zfjuxvyp, *)77i<yziit;>t><Dmx$>Z>o 
[0 0 3 8] St. $if»A> rV^rM^^&BJ&l 

saRTftt^.-r m 1 +fiJ3&2& (ifd 

£ fts ©t% I F >-fetr-r -y 8 ©$fttiH&£Htt&tt 
BjSfcfctK stfliw+>*M)a)itt, RF^>>-tr 



[0 0 3 0] i£fii$fc:ovvt#*.afc* Pi^© 
(TXUTX2) RF*»fe-!M if 

1 2©»f|gaft!MttjR (fr_TXUfr_TX2) fcIF*>> 
*1M1f 8©»ffi«8aft (fi_TXl,fi_TX2) ©BS{£fcfc> 

f i_TX2=TX2-fr_TX2 or fr_TX2-TX2 • (3) 

ft3o 

f i_TX2=TX2-fr_RX2 or fr_RX2-TX2 • (4) 

T<^&^#, rf > >-fe-y--r if &m&mx'Wk%.x&m 
tna, H2*j:tFia3t:ifie>rs «t5#<©^«n#© 

PI £> ft l^d i: fcfcH "5 * T* *» ftl ^ 
[0 0 3 5] <HSS^2>-)^fc:PDC^77 ; A©«t 

Tfct, 85M©^*l*HICfWIBS3tf-Sfc#>N H 1 K: 

&s ^ >-feif -r if j«a««aw!»i qiiift * 
©T*ft^ntffte.ftv>. :ntt, sis«T-^gix.B#rat 

So 

[0 03 6] 04ttifOPLL (phase loc 
ked-loop) $/>-feif-fif©«^ia^bfc4)© 

x\ mmm^sikTicmm'Tio aBiMresi i©** 

£'J 7 7V 1 4fR#Mlbfe«^ ossaK 

fref/R) Ofilii:, VCO (Voltage Con 
troled Oscillator) £DtUA$7"n^ 
^VTVU^y* 1 8-CN#jlbfc{§^- (MWKf r or 

f i/N) ©ft*a£(i*Biti&§§i 5-cttttu ^©ffi* 

£/f-LT> ffWVCOC7-f — ^y^-rsctT?, V 

[0037] ii^T% fflaaRoKaEtt^Dy^vr;!/* 
>i7>^ 1 8©^-JltbNi:U7 7V>^A>7>^ 1 4©^- 

mi. (tSfctVCOCffliSdR) frXttfitt, 
©^T-#x^Jl5o 

fcomp*Ni=fref*Ni/Bi (5) 

if^if 1 2©ffltHR*3KR-r«^J:CJ:DfTt>n, i£fl 

[0 0 3 9] ±IBC^1-Ji-5ft*ia©S/>-b-y-'f1ft;* 
CH:, (iffiit^JSI^f comp*^5< bt> #{4BfM(*i© 
R(fflAiLMft/J^ < bT, JRm**ftWnHft6ftv>« 

mm mm) <■*■«<»>© 2a 



(8) 



$$§§¥11-046156 



5 o tifflitmmmi t com P i±, h 4 «t m e> 

©1 (l/N) TfftOx froa^fiWSiSftfrefa 
(1/R) T-*&3©T\ *f<D±T 

[0 0 4 0] BSSrSgSS'^AO.fc-SJCJ.-ifffe 

ffltstftc, >^;i/KH* s ^m^^ < Hint* 
v>s„ *©£», (5) sj; 9 

[0 0 4 1] 05fcfcPDC^;*7 1 iAS;:;®?»^e>ft3, 

RF^y-ttM+f i 2CDta»iti$ia©— «*^bfct»o 

T% ±f3©HSC«fc»), <ftffltfc«Jii83Kf compi±2 5 k 
HztlKJlT^S. 05 (a) {«Uglx.JII&gfc*I* s 1 
5 0 kH zOS^T^8|P|tt|*l4 3 0 as e 0 
5 (b) li 50kHz ©»&T?«WlitRf Mttia 2 8 0/i 

#{±«fcJ:, &i£© <fc -5 t500/zsec tTFT-fc 0 , - 
© R F 5/ >te 1M If tc J; -a Tfcfifc* *t S «a®fti£S * 

fitt, 1 5 0 kH z^TOffitoT/J^&ffibfrff^ft 
"T, RF$/>Hrtf-f1f 1 2ft»^^t^*3©ttfWlt 

[0 0 4 2] 06fc£I FS^-fetM" If 8©«J&;LB#H© 
— 0!l£mLfc*>©T\ «HJi*JB»8WItt:7 5MHz^ 
t<hoT$>5 0 0 6 (a) ttffifflJt*W8«f coiptf 

5 0 kH z©#&TH2J»*.lltlHI#rtJ 1.2msec, 0 

6 (b) tt2 0 0kHz©^T-«Jgl^B$HA s ^l2 0 0 
/isec, 06 (c) ttl . 6MHz©»^t-«)M^ 
ffltf86 0wsecffe5. «±i^ ^©IF>>>-b 

if 8 iz &r>xmi&£ti%Mmm$i8i*i> d c 

TSktCffl^S*^ ^§«T-©ISI«Wglxtl#7 5M 

h z gfl6T?fcftt& iF-> tf 8 ©ffiffltfcWil^ 
ft* 2 0 0kHzgj8W±fcb&ttftt£&e>£V>. 
[00431 X, 0 7{iIF->>-fe+J-^if8©5i^©iH 

^-*©^MS&t8B&fti-rSfctf>tc, 'J77l/>^ 
AC^H ©ffiR i aKfc£ffl&&CHffi& < A9£3 

b:*u ««slw$£ r i *s i jse wiss£ £ n 3 <, ^ 

IFS/>*1^>f1f8©{fl^tb«UB«aRfcoiptts # 
^«5©3lfi^ffiJl«aSi:S(ii^Ji8d»©fi^S!cK:®{i 

a, vm*.mm*Bt3G.K.-rs f co 

[0 0 4 4] ±j$©«to*tt«<S:«S-r5->^7 i 



AC*^s««w«ttB©*{w&ja«a»ia!«K:ov^ 

T, 0 2t<tDWTKS£BS-rSc 2SS«t IF 
-flf 8<DfrifiW&tLbtlX&*), IF^>-fetf-ftf8{i 
gfSBt 129.55MHz, 5*4 ^*;WP&el{gB# 2 6 
0MHzi&V7'^n$TO*a&flW#l 8 5MHzTifc3o 
tot, I F*»-lr tMtf 8 {±i££«T'£*l 3 0.4 
5MHz©Ml?Sfti@T-^x.5^5A s $)5o Zti 
6 ©««flR©«*&iKlRB: 5 0 k H z T* & , titfB it® 
J3«&&f comp{±5 0kHzW±£ttt§^T-§&O<, 
t, UD»it««»«4««^: 1 3 0.4 5MHzf^5u 
til, 06cfc!)«rbT, »g«IH©«J8lAl^lffltt 1 . 
2msectl±i^5i:fl$n, uCtStliPDC 

3©Upp e rD-*;i/0^*PDC^fACffl^ 
ictltcs^, K1±©«IC, *«WCJ:S«^ilfS 
PDC^rAC«i5:, »gffl©iaJifc*.l$|IBK: 

12, i Fisy^yj? 8 cd mmfflWkz-mmiz^x 

[0 0 4 5] ^CIT*, j£g«©^&;i!$!HCfMI&* s ;& s 

u ^5 i A©fflttc-&t>-&T'»-b-y-'f'y©«»it^ 
-r^-tcis, tuiap.gasM^T'^So 08 
Bj-rs. PDc»aw»©jWis/— {r^it, iv-^yu 

■SO , SI^Ds'b (RX^DybW*) 

— yVU '^Ps h (IXD'yh hD?^5) ©JEKl&^T*? 

[0 0 4 6] TXXDyM±«5)6.6msec, A^D 
yHilmsec, RXXDfMi6.6msecW 
I^n>yMi|*l5.6msecT\ ltf^*71^-A2 0 
msect'$5. IXDvh »5.6msec) 

d - ^ ></© & #>ffe©attfes© u ^;u* sy^-r 

ay h (lmsec) Tt±^'fvtS/7 i -f«i«fe»Sfe 
it), Slgt$'ci!:^T2o©7>7 1 ^-©L'^;i'«iJ^S:ff 

[0 0 4 7] PDC©gWF»fc*5»t**>— ir>XT*tt, 
gflt*>6SMB^©«JlAitt±s Sffl^D»F»m 
5. 6ms e c©I^ay ftflSiftBSftV^ 

Zuvb W5.6msec) ^t* j e>, Sl^ny 

©1:3.1msec, U^H^CO. 5ms e ciJgfc 
JtS&-r 5 6a«^©«ftififlBlH*I 2 m s e 
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[0 0 4 8] zftfcftU 58»*»£>S«K:HUTfck SI 
fi^D»;M*7»N lmsecCA^Dyb^^ d 
ffllmse ccDA^o y hOBSHftKilKiA^SM^© 

ftOU^HtCO.Smsec^SttxSJ:, j£ 
fi*»e>SM'^®1SMft*I^IIBH:t>r*»0 . 5msecl* 
fc<s ift^SttMftill$IHI©5l*tt«i:a^Tl>*. 
[0 0 4 9] W± «t t? n PD C i/T.J- AO&mmT'lZ, 

fcHU «J»*«rHBK:2msecS«»^>UTt»flF*n* 

&M«?©ttiM.M8Mi*, §f§*> 6»« mm 
[ o o 5 o ] *z.x, *«i8©w«gi 3 iz&zmmBM 

-To 

[0 0 5 1] 0J;ti£, R F S/V-fetM' -tTfeSSgflttWft*. 
&U^i:Cbfe±l^ 06©I Fi'V-lrf -r-tfT-fen 
tt\ 5WSRfKfibffitb««l«dRf comp£ 2 0 0kHzfil± 
£K3£U dft£*TLaifHB#Cf±f comp£5 OkHzI 
JK$T-fg< l/rt>IHHttfc^. H9tt#SHB&»tcffiVi 
S IF^>-feW1f8©«^J^U&*)©t?, 04 

1 4©ttR*«J»jfCV^5fcC5lcj&*. 
5s SlffB§H(i^ffB#{]ilBttiSy^^f compTXT\ § 
ORKttg««Pffifflit«^8aRf com P RXT\ &*§Jtt£ 

[o o 5 2] eii otk *'»-bi?->f ifcffiiaswHae^ 

D-*jSlfe*CC, H7fc©SSfct«SftARMcy7 
rV>*;*j*>* 1 4£iS3rr3©ftt&<> ftflNA© 

Sg«^*B#C:/n^5v7>;fri>>* 1 8, 'J77 
l/>^*^>^ffi^l 4fcK3£bTV'>4i:£3 , T?&*. 
£©«£, &g{8W&;tBS£M#£>* 1 4, 1 8£§S 

i) s s 3i^©PLL • IC-C*nttR*«>>*©IB*K* 
MRU 2 0~3 Ot'V Miflrc, ffil^&<fr©* D >y * ffl 
i*0.2use cgJg£©T-±ftT-*;*^ 6 u s e c 



[0 0 5 3] &fc s ±l3*«l9BJB2©'>^AK:*tt 
5, £gftJl&3£©J|{*Wl££0'J£0 1 1 (a) 
011 (b) fcjjvr. :;t-ciWii, PDC->^f 

A£*i<,vt> SM9S2 I Fffl«ft#4 5 0 kH z fc 1 0 
0kHz©a^-t-c>ViT^bT$.-So 0 2 N 3TI±^1 
IFja«8Ri)Sl SOMHzTffe^fefeft, gflBf© I F 
S^-felMif 8$8SUS«8M±1 2 9.5 5MHzt!5; 

R^S«©£**M:&»>x il5;$<b©fci*{cttft*£;^ 
Rfc&««^^«&t*tttffc&&^. RF 
>> >-felM If 1 2 ©<Mlfc«aSi^ttlir»©atc 2 5k 
HztftiOt, £*PffireffiHttftf reffct2 5 kHz 
©S8K«fclB*;5ft«. It> RFS^-feiMiffclF 
8 ttMaoftWHteAVV 1 2 . 8 M 
Hzfcb<«£14. 4MHzCIffjX5. 
[0 0 5 4] 02, 0 3 ©*§£-© I F S/ >-fc:1f -f If 8 © 

fifcffljtiwsiaastts svareMSHR* 1 2 . 8 mh z t 

~fZ>£, 1 2 9 . 5 5 MH z k©£*:&fafSckfc !K ^ 
©ft(±5 0 kH z tc&3. £©ttJBTtt, §{iS#©Jl?& 
Brt!I»it«Fl«tt % fiWAttH8©'»-b-9-'f tfCtt 1 . 2 
ms e cifiifi-^X L$^ 0 

[0 0 5 5] *CTJ, *IB&ft2?tL. 01 1 (a) 1Z 
5%rJ:-5CJ|l I-F«WR*5 0kH8j5tf1*6*Tx 
1 3 0.0 5MHz CaBRfS. fct, g«B#© I F 
5/>-fe*'f-y , 8«tBa!«E»ttl 2 9.6MHzt:&t), 

(ftffittRAisatc« i2. 8 mh z t<D&*.&mm.x- 1 . 
1/2 ofcjsarefeg-cfc*. 36*{i9«ufli«assc* 

1 4 . 4MH z ffifflJt^&8ctt£M58( 

jaaaRT** 1 4. 4MHzcffi»5^j:4»qii6*e» 

0 1 1 fcjjVrJ: -5 Cr-f S>^MW«T 2 6 0. 
0 5MHz, 7tD^WI , C1 85.05MHzl:J8: 

*)s ^s»*©-»-fe-y--f-tf«j5KT*i±> ^n&©a«aR 

>-feir-f if 8 (Dmm&mmiZ: 50kHz 
na:fc&&<&4. 

[0 0 5 6] UfrU WBB»2-ett, 09©«fi£©I 
FS/>-feiH'-!f8&ffli\ ir^^l 
0©7D-C(J6oTK^-r4^i:t«tl)s i£«l$kg{g 
B$©{iffitt«tM!^^i:tS^di:* s T-#5 0 ese-a 
5UiKCttttlBlttMinRf conpRX* 1 . 6 MH 

zasckci!), & s«^©jaaawa]8iit.RFiHi 
§6 ous e cmm£x--&mtx-%%o ztiizttu m 
imatiLmtmmmti fcompj xttsokHz g=-e® < 

*:^TUS5* s , PDC->^rAOi^ 08T*l5iB^L 
tzJio (C s 6 aSW'sCflliaRWftitRFMtt 2ms 

e cSSULHttFMHStlWe* 06© I F v->-feif -ftf 
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8 ©#J|&;tBf B# 1 . 2ms ect-fe ZZtfrb , 

[0 0 5 7] EWC N Ell (b) tt, SlOIFil^ 
ft«12 8. 9 MHz, fg2©I FjSjggfc£ 1 0 OKH 
ztMbfc^T-feS. t&ft®a(i±i3®«^ri: Ir] b 
TfeSA^ g{fl£©IF^>-feiM 1f©{4*@tt«yi?&&* $ 

mktt 2 0 0 KH z ®ig-£-e 2 0 0/ise cO«J^B# 

m (E6) *>e.#xT, ^<p^®*s^v>fcn^^nso 

[0 0 5 8] ^C1T\ ±i2«J^4fflV>5 3^T\ S&fei' 

0 p d c isZTA<Dm£m%mwmmF&&Mj£.$ 
[0059] <mmvm 3 > la> b&# ^ n ±tan^ 

1 2 (DBiti LIT? i/y-tV J If 8 (DBifift, f->7h? 

f sp_k= I m-f r_TXk + n-f 
(m s n«±iESti t A©^T-m= 

*iii0i 1 ( a ) <D±mmmmm 2 c* ** 3 > * x 

T*Jl&gfc©— #J£^bfe*>©T-&3<, SM^^V^^ 
tt, PDC^*^A©T^D<7^fii9#I©^>* 

[0 0 6 2] 
[Stl] 

G£«J5a«fc9 2 6.2 2 5MHz 7+n/9CH«3»§) 



CD 



® 





m 


n 


X^'J7^Witt» f*p2(KH*) 


-1 


9 




0 


5 


92&& " 


2 


-3 


925200 


3 


-i 


925175 




8 


50 


-1 


4 


25 



fsp_2=m - fr_tx2± n - fi_ti2 : n+mS 1 0 
fr_ti2=740. 175UHi fi^tx2=185. 05KHz 

[0063] c^t, ±tB^fs^7'UT^As, ma^sis 
tzxyvTxm^ (mi<D~®<D^vT^ &&&& 

bTT>^*>e>Sfci*;*ft?> «£-*:© 2® 9 i«»£3ft 
[0 0 6 4] ttJ#©*|-££-^Tfcfcv £K f >>7 b J- * 



_ls Sp_2) A s „ j&ftlfU 3£tfi£g12Jg|;L;W v?- 

[0 0 6 0] d©£5&»lMW-5£4i>£, fllxfcEP 

^bT*t) (^IS<l^SiJ^7^) , ^:t©^^^ 
*V^T**Jl^©¥^l*^J:t) 6 0 dBlgV^A^Ji 
-2 6dBmJilTT-3t>3C:£:i:8LSbT^.5o i£ 

{§mi 3{±®^^N*>hvi^7^^^t:^Ti't), m 

M^©3^{iB?F(D^7 , 'JT^Sp_l, Sp_2#/9M© 

[0 0 6 1] 3dtN jtfHBfO^XUT'^Sp.U S 
P _ 2 (Dmmt f sp_k liJilTT--^-^. 5) tl Z> o 

i_TXk | 

= n=lJitfk k= 1, 2) • • (6) 

•y- i o Z'mmm.m-&t?tiz&±-rz7>7v -r^mmh 

&3©T\ §i> >-kif -f if (DiHtiiz^y hvt* 7 

nmm&mm u mzf ©<m4£&#-r-5 

^^^©ittft^ (s£ (6) T-m=n= 1 ©*§-£•) h 

mm^cD^mm^^^f^m^ifis b < t±« 

Wt(D4mmk=£\Z&r>zm&;iSft, gSU 0 0 kH zJiAT 
tf f*l©V C 0©«igv-r V^OTi^^tiSglSIS bT 

[0065] Bi 1 1 iZ7ji?mmmm~ *tt-5 

X.T^5o IF'>>-bif^1f 8AU 8 5. 0 5 

MHzT\ -£©5{gfei> s 9 2 5. 2 5MHzT'fe5Cli: 
RF^>>Hr-tf-i'1f 1 2*T±U7^mX'®.m\ J tz 

tt^fe?., *l(±x RF^-irlMlf 1 2*sz^-D^ 
9 CHCf^- (fr_tx2=7 4 0. 1 7 5MHz) X\ 3k 
l(Ds ©©^yUT^^-^^'^Ktmt.^^XT' 

[0 0 6 6]*fBC x d©^— ^/t>K^r>JT^is^ 

mm$L£I F~>>-blf^+f©il5ra^i:©ra 

Tf^j5R*nTflfeu*i:Ji**n«. tot, jUii^ttw 

tt, iim^i: I Fi/^-blf'f if©5{g&i:©BT-£fi!t£ 
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fsp_2=TX2 - 1 8 5.0 5*5 

b f s P _2^ \mm u ^Aii&R c ^n* ^ u 
£-rs 0 

[00 671 113H:, ill (a) C*<-rjBiaidRHffi 
Witt, ««a*t:*rt-**f«tb*^bT*t)x i£{i(±d 

So 013©^ VCOO^H^K(i2 OMHz/V 
T\ dfti *)i5*»bT, fflmWT-K 5 0 1 6 . 

7 U-V (S^jT-- 8 8. 5 dBm) ©«E#Sj&bTVi 
St#;i£>ftSo »j£Cffl^fc©tts tt»^-;H**JK 
bfe/J«^T-jSfSm*tt^8 0 OmW (+ 2 9 dB 
m) TrfeS. 

[0 0 6 8] d£T', PDC©j^fg^7 , UZ^©^ 

mm© «t a izmmmti u^;i/<t DeodBceiT 

*\ 3Z.(i-2 6dBmJ^iT©if•fee.*Jt^^^5tfc■l^^iV^ 
^©T\ ±I3©*SC, 3BlfStB** s +2 9dBm©*^ii 
-26dBmWTtto(«<, tt-3T«lia*36»6 5 
5dBcJWTC&*U£<fcV^ 

[0 0 69]^T\ 013CDM!:^tt^Si:, 
^ y U 1/ - 5 5 d B c filTC & 5 ttfllft&ft 
(i, m#®MX-mhtz£-o\Z®9 4kHz^±t!&S„ 
^D, 013 ©0!lT*fct, fsp_2fc b < ttttRHSEfttf 
9 4kHz &T©»&CS»fc»J£-r 3 - fctf"? 
TX2tf9 2 5.3 4 4MHzJilT©2&«fflttarettP 

Dca»s»sT*3a:^. jtgc, a»s»s$*afc«> 

Ctt, ^-^^^H^tm^atf, £T©*7 , U:T.X 
©«*»#* RFi/>Wf 1 2<D±r<DWt5m$im. 
C*fbT, 9 4kHzJiLtC&£«£-5C, 5/>-fetMtr 

aKi^'JTXtt, 3gJIlHlE&Ci»g8§jg-rsfc»c, a 

So 

[0 0 7 0] -ttit>t>> Z<D&mx-7i)TX*$!E.-tZ 
Ctt, *>-;H<&&HCf ^TC^^UTyCOffl 

±i3T->£^/fe,£5&, ^^©sn&swc 
o^a^if©{gffl bT^s@is&©#tt*^^^ns-< 

-7,)\y KJS«SUJiUbC& S «t 5 C, > >-t:1f -f tf^F© 

t^ 0 S£-oT, HI 1 (a) ©JS&&IS&T-0 1 3©43<te 
fcW1-*'>>*tMtf*^fc**©»^ PDC^ 
xACBSbTtt, SI©©, ©<D7,7<)TX\Z.&-dXM 



—7>rtyYX7*)T7>(Dm®msvJ. (MHz) fct, 
= TX2-9 2 5. 2 5 (MHz) • (7) 

fcCSte-bfc^. 3©±!B«*TPDCilSSl£$t 
SCfct, iDMIBJteS'— ;H»#iWC, 4&i*&*£<& 
Ox *&»:4T©x!§2KrS/-.n/ YmkbW&Kitz&tzib 

[0 0 7 1] CLhCDftfWU EI 1 3 ©»14T©»*T?* 
5, ±ia©^m±^>^7 1 A©^&S^fflf -&[5]^©F«3 

[0072] ±ia^7 ,, j^©B§®^p^-rs 

(£, PDC'>7TAf014t*ti5t, T^-D</ii 
«B$© I F5/>-fetMif 8 ©fgj©i&$tf i_TX2£ 1 8 
4.9MHztlS?Ut, ^7";7'^©SffiJll«8RS5 
OOkHzCLT, ±13©-^— ^^^> K^7*UT^©^ 

is c j: s iift x 7 <&?PE-r s xm&m v * s . 

[0 0 7 3] b*> U #*&fM? 3 T-ttT^-D iTOWffi 
fflB#©RF^>-fe-y--f1f©MS«]g|^Jll^*|tf 1 5 0 
kHzCfct), ^Ma&2©i&BjrcjE^fc«fc-5C, RF 
*>>*1Mtr©i8»2J»l*.C 5 0 0Ase cgft©B#M 

^>#&<&So 

[0 0 7 4] ^dT\ ££C, If *JR 6 -5 ^J©f^ 
T*<i, 015s 1211 6©«&Jf?&8,BS<*£jgiRb, Si 
IFjaiftR*9 0.0 5MHzCSK* RF-»-fe^ 

ifjijaiST-w^^v^ht-rso 015^-rcto 

ISip«^«ia«aRfref ft l 2 . 8 MH z tl^J:, 
SfiBf© I F >-fc1M If 8 CDffiffi JtiRlltgERS 1 2 . 

8 mh z KM^d fc*«qrflBfc«t 5, mm>(b^ 
«) ©toiii^^awt^i-rscifcisqrtifc^ 

So b*>U S«^f©I F^>-b1f^1f 8©itKJHS^ 
Jil2.8MHz, 2 2 0.0 5MHz, 1 45. 0 5M 
H z 50kHztt DSEj@l«^ (Sfl 

[0 0 7 5] <&U I F^V-felt-f If 8©jM«^ (§« 
56»6»fll) ©tajftitWfnBtflfflJHka:**?), HI 6 cm 
T<tdC, fref^l 4.4MHzCjg^Z:i:^ {iffiit 
ttJRttSc&l 4.4MHz, 2 2 0.0 5MHz, 14 
5.0 5MHzCDft*;&fiSf$5 1 5 OkHzCii^ 

SfS) ©{ifflit«{ffilK*li 1 . 6 MH z Cfc o , S:im 
©ffl*StfD»*^tt^«l£Cfc S* s , H 6 ©«H4)&» 
6>±<lfflHtttt^. ±!3©ri:<, HJ(5ff^3C«ttl 

«n aswfia«fttt, iFs/>-b-y-'fHf8©«ifttt 

&So $e>C, ^OlSJ^x.CKbTPDCi'^^A© 
S*ttt»5fe+dC8tSbT*St), X^^UZ^CJRfiffl 
lMHzfiLhC&D, aSffl^^U7'^©jSTft.ia 
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T-fSn^ h«e/hSiPDC4|il*S*a"e*5. 
[0 0 7 6] <*JBK«4>o*C % *^C^S^SS 
J^ffi 4 T-<±, mAOSAOXm^NBONiCDMBntt 
£ft Bf © I F > >-fe1M If 8 0$6tBJS88Rf i_rx 
©M/N{g©*§-&£, 3Wi«f©*RIF-»-b-y-'f-tf8 
©ttfc> 5 K> KmmBflNitHA * N/Mffif b 
ft, ^2©SMn-*;i/«^b-rffl^S^i:*^gJti: 
-TS. 

[0 0 7 7] 017 (a) tt-*©«fiRSjj*bfet>0TS 
IF*>>*tMtf8Cttt>D£^fI^gffi;&ftN/M 
flSr4N/Mfflf@lK2 0SfflV^4. N/M{g[IlS§©«ja 
ilbTtt, #Jx.l£017 (b) fc?x-f,fc3fc, 7*D^7 

fflv^di:* s T-£5o It, ±f3©«lJ&ft 

IFS/>^1f^tf 8{±j£{§Bf©#&gt&5©T\ 

f->7h? *if t.mm. 9tm&£.&5bvm*.m% 9 c =t 
& , ± < m?s^ttj«f-r s *>t> u < &««.&g&iEis§© 

[0 0 7 8] -teC Ell 7 (b) t^-Tctd^N/M 

iwrrs©-?, ^m^x^-m^mtiihi^mttt 

fSBSC N/MflSII|»S:8&gWift*.fflre QCirJt, Mfg 
■WMWH*»fc"*-*£i:T!, N/M{£0E&ft;fiA[]bfc£ 
fcCiS, &{lB#©&#&«»iEtiJ!JDft[5]iab, jIlSBfH 

[0 0 7 9] ±fBHflS3^^0^^7 i At*S(t5^ N/M 

f&iHiKftfflv^5fc5a^«««aBt<oji«cfi5»jfe«i*ia 1 8* 

<fctf0 1 9 Izmir, 018, 019 ii^iCi^g* 
fll 8*^151**919 C«SlQB&JI8*^bfct)©Tf*>ft 
5. 01 8li3§l IFmmkifl 3 0.0 5MHzOi 

5 o »P{B^«UB«aRf ref ttSWSKf* 2 o 
W«dR®9»CDltf»4 1 4.4MHztSV, **Pf§ 

l©tJB*ft9jf{g§g2 lT?9it»U SffBSGDSg 
2D-*;Wl^tbTfflV^t^5o 01 9fctSgl IFJ3 

9 0.0 5MHz ©«-g-T* & 2 , ^SUSift 
ffl ref ttgff B#lg 2 D-*;i/«88R© 7 #© 1 1 
2 . 8 MH z CIV, aipff^i® 1 1 ©tB#ft 7 jffi&S 
2 2T7fgb, ftflMB 2D— btfiHrVC^S. 
[0080] 018, 019 iZ7FTMJ3<D&&K.#r,i 
Tv I F S'SHriM 1f 8 tt&fiftCD&i&S i: a 4 OT, 
SfffSfcttiSSWM**.^ 9 1 J:oT^WMtEtt«fc bt 

[0081] <»i5>^e,t, *^©IF-» 
•feit^lfrt©vconov>T#^.?). ±j£©J;?c, * 

I F >-fe+M If # 4 o& b < (£ 3 OCDJISR 



tlS^^n?.. flit* 3o©ffl«jSW2ID»Tftt, 02 
0 (a) Citi^C, SSS«Hft«^9i:?WW0«HS^ 
3 1t^Tf L, fM, f Htf^nS. ddT'f 

V»JB8», f Mtt±J32««E©tflB©SI«aR-CftS« 
[0 0 8 2] 02 0 (b) tt«*0VCO©fl|j«*3Sb 

fcfe©T-$.5. -iat»!giHi»s«fiiifsictts 

ft fctiu*^ c i t> tM^ns flttsssft*^ 3 

»19?£gStft^<b£-&, fgtBffi&R&&{b3tt«. 
T\ f LhfH, f LtfM, fMilfH, &b<fcfc3 
0©JB8aR©HPH#, V C O © qJ5£tgW± C t>fc 5 
£, ^-©ftMll^T-Jiliatf^oItg^'StSo *£T-0 
2 0 (c) CfcS«t3fc^E]&ftiZJ&§£8Iia§&3 8 

fcu aaRoJBaaswa-ciaiRriBftvcoftflijaf 

So 

[0 0 8 3] mfcf, 011 (b) ©t§-£r£o<,>T%x 

st, if > 4 v&m&mm^ 9 mvc wkw 

igf3 1Cj*bT12 8. 8MHz (fL) , 18 3. 
9 MHz (fM) *«fcV2 5 8. 9 MHz (fH)©3J^& 

caass* fts. c ct-31^© i f^v c o©qraEffl*» 

»tV^V*+MH z &©T\ ±ia©fi?iJT-ttV C O 

C^D, /J^bCWbTti^fJC*:*- 
[0 0 8 4] ^£T\ *»^t«SSaBB»5-ett, 0 
2il;wtiot, fL, fM, fH©o t4> 

nf*) ft, flfe©iilift^4)b<{iKffe©)iI^i!(* i e>VCO 

©ffl8»feSlffi/SI«8ci:P?*) ©K/LfgCSV, K 

MR^nfcjaadRofi^&ttfflr* h i f % > 

*ftL/K«lHllSK:J:-3TBEaBR*nfcffl««t:«ab 

[0 0 8 5] HC, *JB&«5©J?fc3*IBT?ttx ±13 
«iR^nfc)l^ftffiV>*V^^t, I Fi/>-b1f-f If 
©m^ft^S«)gl«^ • flttWMWl*ti6l5T, L/K 
f§-rS«SI6ftf?±$-fr5. ±I3©01 1 (b) 

C5«-r ± 5 &»£©fL (12 8. 8 MH z : ffi^tCSA 
^) i:fH ( 2 5 8 . 9 MH z : =tJ. V*)\>W®M% 
tmSTZt.* fH (2 5 8. 9 MHz) ©2#©1©J! 
WMfil 2 9. 4 5MHzt3fe»), fL (§1$ fc©J^ 
«8RSttO. 6 5MHzT-fe5©T-, d©2^-©l©Jl 
iftftfcflivvftli* VCO©Ktg0K©ISS(ifL (1 2 
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8. 8MHz :g«B*) (DWr&tm-X' i.^* «£?T, 
IF'»-b^1ft:ffl^SVC0fcLTtt2ffl«?e«T 

HS§©®©fb#0;M3o 
[0 0 8 6] 02 2tt, SaSBffiSOi/^AtiSJj- 

5 s m&mmm«z>&i*-mwG£.m-e. i f $/ -y 
©BsaiiaaKsvas i © i f^sr, « 2 © 1 Fja&ft 

£0^C^-<fc3&Ji«™&£31tt\ 74V$)VM% 
B$©#2««|1(S3 3S»fls;Sl^ I F^-fetM If CD 

2 d 7 s -< *j#)\si&MT&mft(o 1 f 
t a 2 mttm& 3 3 o«fg«itg*^±^ # 5 o ^^t-v 

[0 0 8 7] JW±©«J5fcC«k!K ®^VC043^«iiC 
flWTff^RltBi:* «*C»!th b&ttftfcEfc £> &u i: c: 
54, 2/Sl^^t-^j : MpItgi:^5^^^iSti-rs^ 

SO I F ?ff V C 0 S#BRT? £ 3 o 
[0 0 8 8] <3EH0&JB 6 >*C, I F ->>-fe^-T If© 

fcfcS. :Wi, V C 0 t> b < fc£**Pfi^?I MMIC*4: 

[0 0 8 91 02 l©@BC*V^Ts L/K{S[§]ji&£ffi 

£Bj£ L/K^-T 5 d ££jtl*LT:fc & , L>K©i§£- 
(iteffi©^»A%©^»BW±t*c?>o t^T, IF^> 
y-feit-r tf ©{*»!**&* L/Kfflfinctt^Yb-j-* - ^ 

tztz t) , c fttta«l$©«flE£<b 4) b < tt&ftl$©IR& 

^+>*;wiraM$tt©£flsft§tSje£-r. LgK 

©»&fck firffl^ft* J L/Kfgij(CJt^/Js^<^S© 

[0 0 9 0] -££T\ *«WC*><)>4SIJBBJB6Tftt, 
02 l©L/Kfg@B&C:|3Vvt\ L, 

[0 0 9 1] mi£, ±SB©011 (b) C^-r«fc-5fc 
*&©f L ( 1 2 8 . 8 MH z : Pifltt&Hlft) 4: f H 

(2 5 8. 9 MHz iTlVtfrWI&Um) 
Sfc, f L (128. 8 MHz) ©2{g©Jl&!&#2 5 
7. 6MHz£&!K fL (g«Rf) fc©RI«»Stt 
1. 3MHz-e&.5©T\ £©2te©JSS«*JltfVfl 
tt, VCO©ittl@SS©iS^ttf H (2 5 8. 9 MH 
z i^-rs^WIMIBBIWiW ffl»*i:W-tfJ:<s fro 



[0 0 9 2] 02 3«±, fm&MeVisZT&ll&ttZ 
L=l, K = 2©*§£T% SISfS^SESfeO^WJS^J 

t% i f > vtDWt&mmsosLtm icifhs 
ssu MS2©iF««a»ftiatt>t*-r j:9«mumt: 

IV, P5?^£«B#©#2#ra[3E&3 4ft«rf^** N I 

F>>>-fe-y--fif©ai^*2^ji-rsc:i:{3«tt)> 
Mis 2 5. *tf©irfKts Basftvvu^i/T-a&n^ 2# 

[0 0 9 3] W±ffl*jaCJ:!), iI?SVC0£3Ji?gtfc 

^©TK B»t©SSKt>|ql±U *>7;MWMtT/J\ll 
ffllFfVCO SH^T* § S « < , §«!$©ii 2 
B^fB^tfrfSSI^* 5 2 #Jirr S £ 2: C£ S 
SMlRl*©fa±*»ia*;:i:#TtS. Tfttofcx *«IB 
t cfcftfcE I F ^-fetM If ©«t 9 -JB©/J\fflfb*$J:VS 

[0 0 9 4] <HifEff^7>0 2 4 (a) li^-fetM 

if©*fiK^bfe4.©T?fe5. am, «^if«ag<^ccfflv^ 

ipM^MW^ (0*> *IW*rt) ttP L L • I C 4 0 £ 
bTl ctoZtix&Q. »B©'J^b> @aSfbA s 0e.n 

i:, 02 4 (b) CftSi^ft^U-yr^DyniR* 
*©iC-6±*«»)*tWbbTS«sr4fcKK A^JHSSJ© 

i/2©««asc«^*«ffi*$ns. 

[0 0 9 5] — ISC PLL • I Ct^^TVCOOW 
*4ffiSc©^JStfcT^Jl-r57'D^7V^ , ;b3!j>>>^ 1 

8 tt±|B7 U » 7 7 D >y r*autce*^to-B-TS®is 

tl,5o b*»U )l^* s lS5<^2>i:> ^7*0^77^ 
A>i7>^ 1 8(i0SS«ffi«:^©Jiatct!3»#^^t 

024 (c) tzTjk-r&o^ &mm:®ttt?>2fr 

JlH (yVy?7Xiy7) 4 1 75S4 3 SjlV^T, 7n 

%«fcb"r»f^*#*. bfei^tx PLL - ICrtSP 

[0 0 9 6] *£T\ *fflti5»i7fli, L 
/KfglHlSSfC^illHlE&^^tr®^ K^-iHg^PLL • 
I CiZftMiUZZ, 02 3il7jVrL= 1, K = 

2©»^ ±IBHfe?>^dt3PLL • ICrtSPTN VC 
0©tB;>j£2frM!f§ (7 U ^7*7D ^7") CioT^JS 
bTV^©T% 0 2 3^c:fflV^fe2^3•|S|[pIgS3 4fcftto 
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PLL • I C©lf£g©2#jili§4 l&ftmtZZ 
t&T'ZZo £tz, -zru V=7^r7 frilly $ \%<DmWL 
«2 4 (c) £gi£Zm-&-C-t>, I Cftizy ') v~/y 

pll- i cvmm-t^z.ui.nm\zmm,-T:^^o £© 

TZ>zttfX'£?><DX\ [3l&«§it©®5M#°rfB£:ft3 0 
[0 0 9 7] ±IB«££{3«ttl, El2 3{C&S2^MIS3 
4&PLL- I CCrtSTTS , [g]E&H«^iJ 

MTTS-^Wt-iio'K 2^jSIScDJl2lElSS^*ffl1- 

juaiB-ett, 2#jie[ii®©^co^Txii^fc;t^ 
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